(51)Int.CI. 



PATENT ABSTRACTS OF JAPAN 

(1 DPublication number : 05-209805 
C43)Date of publication of application : 20.08.t993 

GOfM 7/02 



(21 )Application number : 04-01 51 01 (71 )Applicant : TOSHIBA CORP 
(22)Date of filing: 30.01.1992 (72)Inventor : KUROIWA TADASHI 



y 



s 



-15 
-.16 



(54) DEVICE AND METHOD FOR IDENTIFYING PARAMETER OF SYSTEM SPRING - 
MATERIAL PARTICLES 

(57)Abstract: 

PURPOSE: To obtain a parameter-identification ^ 
device of spring-material particles system which can 
identify the value of parameters, which are the 
masses of a spring and of a material particles of the 
spring-material particles system with the same pole 
and zero point as a target system in a target 
frequency range when the number of points where 
response is measured is equal to or not equal to the 
number of measured modes or there are pole/zero- 
point erasure of a transfer function. 
CONSTITUTION: A natural frequency of an entire 
system under boundary conditions where a vibration 
point is free and fixed and that of a partial system 
under boundary conditions where material particles 
other than the vibration point are fixed are extracted 
by a natural frequency measurement value extraction 
part 8 according to the vibration force when one edge 
of the spring/material point system is vibrated and a 
transfer function of each part which is measured from 

the response of several material particles. The values of parameters such as the spring 
constant and the mass of a model are obtained so that the natural frequency which is 
calculated by a natural frequency calculation part 1 1 from the model of the spring-material 
particles system corresponding to them matches by repetitive calculated at a natural 
frequency comparison part 1 2 and a parameter table change part 1 3. 
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2. -, N-1. N) r-$)io 

[0 0 5 3] ^bic, v<7^-?7)^[b]^$^i^/:j6I: 

[0 0 5 4] wOiTiC, *ffe^U^SIfia • S?*^.(7) 

f<y;i-9W\^^W.X-li. l£h ■ K*.?.<7)|l.WiavSS5:i; 
So* I > T CO K * o i c/lf ia CD If ^ i: V ' T / N* 
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J;C/li'^a<7)i4-;ja5E&7i>**0<7)*&^i:i4-5-tLe>wFBl<7)ffiiif 

[ 0 0 5 5] 116 71)111 9 l±, mtiLtz^mmm(r>y^y 
jt-f IsiSStti: i o TiPiJ^S iifdE3tKl^w-tR) $r ^ 
■flM, 01 OTiMBl 3«. SuEL/c*^itM<?3^f7> 

^tllT-*)i), #11<D (a) I4y<' (b) lifSffit 
^LTv'io 01 071;Miai 3Ufclt^^eiiKi3a 
T-li, #c>/-iilXia • g^^rotf^UCJS/J-i tr> 

(0056]E6(a). (b)ii, JoS:^ : Fo IzH 

-r* 1 SSog* : mi (OSnais : a 1 <75!^14*^te 

itMSc: ai /Fo , 137 (a) . (b) l±, ftflU* : 

FoCitt-S 2#gog,a: : mi OjlDJiS : a: tf^ifflt 
?r^tgitKlic: a2 /Fo, 118 (a) . (b) 14, 
tmA : mo ommst : ao tcJtt* 1 *S<OK,« : m 
1 OSnaS: ao m^imtmm^^: ai /ao , 
119 (a) , (b) 14, SDS*:mo cOtJDiSJt : ao C 
i4-r-S2Si<7)g* : m2 <^}n!jlK: as (7)#tt5rS-t 
fEitl59IS : 3 2 /ao t:i>*o 

[0 0 5 7] r^, ^m<r> (a) IC:fcV>T. f 'ni.j . 

f 'k2 i4M*:mo gao«#*f*T-<7)^fl:^,Oll 
^m^l&. fNi . fN2 l4SDiI* : mo @S<^i*#* 

nx'<o^#7hom:^mwL. fi«... i4i#ios*: 

mi ®^(7)«#^ftT-<7)SK^.^<0|l^)grfe&, {K2.1 
[0 0 5 8] f/c, 3t:|E|feff!l-ct4, «rKL/c#St:S^L 
'S<^.^.<r>^r)i<r)ik^: N143 i:?^^$*t-5.o 

[0 0 5 9] <»2||JfeW>*«tfttR|-ei4, 01 C^U 

fzn 1 S*S^<0/N-7 > - 5- l^aUgcofwiraSiill^gB 6 

ft-C-C0^1$:^,O@WffljSilS:<7)ffl!1^11 : f 'ni . { ' 

N2 , -f 'nn *M#e)<x4v^«^^, l!ra«*H5e«?)« 
5^l^f*T-<:)^fr.^<7)@^®?$1^0rSiJ^li: fNi , f 
N2 , -fNN 7!^*^#f)i^.^rv^^^(:, CfubOS^I^vSi 
Scl: ffl > < T t ffKlBltti;^,<Ov ^• 7 p( - ? jBl^^^f 0 

[0 0 6 0] BD*>, HSC^i-lf^a • g.6;,?;i;Jiv^TN 
m<r>{£i3<Dl£h^fiiii.l>' (N+1) liOS.^.OSii: 

V > T^m $ ii/; ^@*®r6aof?B i: 4 < 9 > - 3' 



(8) 
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10 0 6 1] <iii3n^m>^^mm-r^ii. lai 

[0 0 6 21 <»4«l|0!!>$^*fe^!)T-(±, HIC^L 

[0 0 6 31 <t^5mMW>^nmmx-it. huc^^l 

9i:i5v^T, ifia ■ g,*r^<o;>:lK:: Nii, OHz 

0 (i=0, 1, 2. -, N) Offi-:?.arjH*$tl.3tg 
(j = l, 2, -, N-1) ll^(^:*5^*ft-C-(D (N- 

j ) ^X<nU^?h(oiximmik : Xt /Xj ( k = j + 1 . 
j+2. -. N) iOSolgtJ: I? t:fc§w>^t*-*iJfflL 
T, l«a • K.*r^(7);>C»: N4r, GHz 

«l?*f4=T-0^«:^.<^eiiMa : Xi /Fo ( i = 0. 
1,2, -, N) , 1!)nS*@^0«#^fe<tT0^f*i^0 30 
fS3tKII!c:Xi /Xo {i=0. 1, 2. -. N) . i 

tziimm.^sm<oK.^. -.m, ( j = i , 2 , -, n- 
1) mi&<o^w^^X'<n (N-j) 'Xoas-^^ofeiiKi 

jgc : Xk /Xj ( k = j + 1 . j + 2 . -, N) WffiO 

To 

[0 0 6 41 <IS6*Jfe0lJ>$*ffitWjT-ii, HIU^L 
^'c^ 1 HtfeWO-"!? ^ - ^ Isi^llficT)* f JV^feSctfe^eSB 

*g*</)Jt#*i*T-(7)^ft^,(7)eitr4ll^: Xi /F 40 
0 (i = 0, 1, 2. -. N) , 1JDli*Ha<73*5#*<+ 

■eo^«:SfiofE«Mli: : Xi /Xo (i=o, 1, 2. 
-, N) . t tzimmmi<oit.<^, : mj ( i = 1 . 

2, -, N-1) @a<OJI^*#-C'(0 (N-j) 

»^.<Dimmtt:Xk/Xi (k = j + i, j+2. 

filELf-^giiMSc<7)ia:ffi*f:^cl< (ffHtif 2 0° Ja± 
2 0 0' lilT) an4ffiBfr<^|ici:Ri:75«^nm±0»i: 

[0 0 6 5 1 <»7^Sfe0!l>2f:Kit6pij-ei4. HlllI^pL so 
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V>i£>y<n§mi:»AM.lX. m^^tifz^ 

[0 0 6 61 <^&%mm>^%mmxii. mir.mi 
tzf^ 1 %mm^^y ^-9 Wi'^^m.(nm^mmm% 

1 1 i;ijv»r, ifia ■ g*^.<7)*7';K0®W^||?^$•^f 

0 3 1 1: J: t) ^(nm^mt^ii^n^h. hh\Atm-i 
^mfz\nm%m<nt'o. if^a • i*^<7)@w®iffisc 

[0 0 6 71 <%^%'m\>%%m^X'\.t. l!li:^L 

tzw. 1 ■9Mn<r>^^ m^^m.<r>m^^i&m\nu 

[0 0 6 81 <^1 0*Jfe^J>**}fe^JT-t4. mWZTTs 
L./;^l*ifeWO/N'9>-*'I^^SfiO^N-9>-^ • -f 
-r^vieSgBl 3Ui5v»T, IRIxJfllS t:3^t;tlfia • 

tmn: g. toffeJtig^: f. -g.. ttz\mnm 
1-g* /£• im^'i>) (r>J)\^u (wco^oy;!' 

(0 0 6 91 1^3, ±ieL7'c(f;Ja • g.^r^,<0^#^iJ J: 
S5j5-.?.«)H^®?g[Sc«7)iBl5c1t : f'l4, f« =f 

'n1 , f ' N2 , •", f ' NN , iaiO'fNl , f 
N2 , fN N ^ iJii/fNj.l , fNj.2 , •", f 

Nj , Nj (1 ^ j <N) ^jf^^gc^^^/Mi-eo- 

S|5T-*i), -e;liC)i:J*c&1-*ft»fii: g' 14, g- =g 

'n1 , g ' N2 , — , g 'nN , iSiiyfgNl , g 
N2 , — , gN N . jo J: t>*gl4j,l , gMj.2 , g 

Nj , Nj ( 1 ^ j <N) <0-j ^<7)i:gri*)-6vM4-f-W- 
[0 0 7 01 ttz. ±EL/J(fia • ».«^<Oi^<***J: 

[0 0 7 1 1 <l|l l«te1?8>:*:^tfeWT-(4, 
*l^i:, mieftl 0|lte1?iJT-^L/:i^S<7)/^vi. 

^-(01.^. i L T#€ L ;^-saa s-1t^5-(^ ■2.0 

[0 0 7 21 ^cOtf-&, ^Jilf / JVA(7):&fiX^i: LT. 



(9) 
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(f - -g- ) /o- (T^mm. i/:l4-?-0 2fttt?rffl 
[0 0 7 3] <^ 1 2 *ifef«J>*lliiWT-li, El 1 US^ 

3 ic^tf^ifia • ^*.^,olifj)*f';KD, (N + 1 ) 11 
<0g,?*Ogl; : mi (i=0. 1, 2. -, N) , iJi 
y^NliOlfiawifia^li: ki (i = l, 2. N) 

[0 0 7 4] :*:^tet?!llCiJV^T. S^^tF^^MirlS < t 
i: J: oTg *ogi:fc J: U^lf iaOlf ia^gSct v» t ^^io 

[0 0 7 51 ttz^%mm\zi5^^x. «afma%»< 

-?-0 2*fl0W5:fflv»*, 

[0 0 7 6J if-, 3^*M««it:*5t»T, M.mitf^mim 
o I ^5$, -j>ii^, WL'hit-t^ ^ wmrmr- is it ^ i^«<d 

If e> o § OSS 5: #S L T E^^ftlt ?: 1- ^. o 

< w 1 1: J: c T g AeOgftiJ J: I/lf iaO(f ^ia^li 1 1 > 0 
*acO/N'7>-^'Oli4r*««)^*|^, If^la • g*^,<0^ 

¥14Jt^rffl<-N l.oft/Jxlti-'<liffiiiiM¥ii:j3lt;4.^m 
t-etLUiiHSi-^lfia • g*m<o*f';ni>C3lt»$it/: 

[0 0 7 81 i/;, $lliSff!li:isi^-C. ftiSfLPa^S^ft? 
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[0 0 7 91 Cco^. g,§oKli3j:y-'lfia(Dlf;ia^S: 

1^ 1 1 **D<7) Rlfc J: U-'lf ia^^ 1 1 ^ T ^ ■! 7 > - y 0 
[0 0 8 01 

T, i**t1-*^,i:[Bl-offii:5*tlfcif<a • 
<0*f ;voif ifcKOgS* i O^g.^.oKsi: v^o .-N'T ^ - 
*'Olt«r, tc:'«^«rffll5ct-5*01@atill!l^$iifc*-K 

[mi 2^-%^o-^Jfe^i:fi^*ifia • S.^.^.o/N-^y 

lm2] mi lcf:L;t If • gi^cOA^^-^-ra^H 

[13 31 I4<a • g.^.^.O-<5!l$r^t«BSIlT-$)^o 

[IS 4 1 13 3 IC/T L 7t Ifia • S i CA'fB^ 

[H 5 1 H 3 IC^ L If ia • g J: 

^^(o^m^mm^mmm<r>rmTm-tn^mx'i}i>o 

[1161 *^?gic#^lfia • g^mo/N-^^-J-lBj^g^ 

0, 06 (a) liy'fv, 116 (b) lififfii'^LTv* 

[12171 ?:|&^t;^4lfia • g.$.^<7)M-7 > - ? |b]^^ 
ft i; i o T ilOm $ n /cfe^BSaco— pij «r ^ L /- El -P* 
<0. mi (a) Jiy-fi', 117 (b) lififfiS-^LTv^ 

40 

[1181 $IS^i:9&^lfia • g,$.^.(0/<7>-J'l5l3e^ 

as (a) liY^>. 118 (b) Ifffiffi^r^LTV^ 

[il9l *l§i§i:<«*lf;(a • S<^M<^^<y ^ - 
ft U J: o -Oia ? it f-fiiiK ?a<7) -0IJ ?r L H T- i) 
1), 19 (a) I4y>f>, 119 (b) immTT^LX^^ 

[11 01 ^mizw^iifii ■ n.'^.^^(7)^'<7 / - fWi^ 

50 lift i; i o -c it b ii/-fEjir«llk<7)-^j L /-HT-i) 
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